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INTRODUCTION 
 
The purpose of this project is to gain a better understanding of how “racial tipping points” affect 
counties in the Chicagoland region. The Metropolitan Planning Council (MPC) in Chicago is 
working on their second phase of their Cost of Segregation research. The project’s first phase 
confirmed that the Chicagoland region lost billions of dollars in lives, potential income, real 
estate value, and higher education capabilities due to racial and economic segregation. In the 
second phase, MPC is focusing on applying policies to accelerate desegregation in the 
Chicagoland region, increasing opportunity and economic success. 
The matter at hand is the “racial tipping point” or threshold value indicating inevitable white 
flight from an area due to the area’s nonwhite population. Identifying racial tipping points or 
even understanding whether racial tipping is relevant to the Chicagoland region might help MPC 
assess local racial tolerance for a given area so that they can recommend suitable policies to 
municipalities or localities that appear to have higher or lower tipping thresholds. The racial 
tipping point is one of many factors that may help planners and decision makers understand the 
myriad of dynamics that ultimately determine who moves where and how segregation occurs.  
The major components of this report are: a brief literature review, exploratory data analysis, and 
an overview of policy recommendations based on existing research and literature. Note that the 
project’s resulting analyses do not provide a causal relationship, but rather, offers observations 
on the population change of White (Non-Hispanic) people relative to the presence of non-White 
people in a given area. 
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A BRIEF LITERATURE REVIEW 
 
What are racial tipping points? 
The theory of racial tipping points, in which white people pack their bags and move away when 
their neighborhood reaches a certain number of nonwhite people, was first proposed by Thomas 
Schelling in his paper Dynamic Models of Segregation (1971) and has been ruminated upon by 
academics ever since. Schelling’s racial tipping points is a theoretical, spatial study on the 
accumulation of individual discriminatory choices, and is one of first theories that combined 
game theory insights with political science, psychology, and sociology. 
In Tipping and Dynamics of Segregation (2007), David Card, Alexandre Mas, and Jesse Rothstein 
(CMR) came up with an empirical method to identify a racial tipping point threshold. With 
regression discontinuity methods and Census tract data, they tested for discontinuities in an 
area’s white population changes according to the minority population share. These 
discontinuities produced “tipping points” for a given local region. Their methods are further 
discussed in the next subsection. 
Using decennial census data from 1970 to 2000, CMR’s models indicated white flight occurred 
when the non-white minority population was 5% to 20%. White (Non-Hispanic) populations 
exhibit tipping behavior in most cities, but racial tipping is less dramatic today than it was in the 
1970s. They found that most tipping in recent decades occurred in the suburbs. CMR also 
conducted surveys in many cities to compare with their determined tipping points; their results 
showed that tipping point thresholds are higher in cities with more tolerant white people, 
underscoring the role of white preferences in spatial arrangements that lead to segregation. 
CMR also found that rents and housing prices did not exhibit sharp discontinuities (like they saw 
with race) at the derived tipping point. And contrasting older tipping studies, CMR’s data suggest 
that tipping is more associated with sizeable declines in neighborhood growth rates than 
minority inflows to the neighborhood. 
While “tipping point” is a popular term, the merit of racial tipping point theory is contested. John 
Goering, back in 1978, wrote a paper that concluded too many historical, economic, and social 
factors create variation within neighborhoods for an “iron law” of demographic transition to be 
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formed around a singular factor like race. William Easterly is the most recent scholar (or only) 
scholar that has empirical evidence against Schelling’s original theory. In Empirics of Strategic 
Interdependence: The Case of the Racial Tipping Point (2009), Easterly used the same data as 
CMR (census tract data for metropolitan areas from 1970 to 2000) to test for racial tipping in the 
framework of Schelling’s theoretical model. Easterly’s model assumed the tipping point would be 
the same in all neighborhoods, allowing tipping points to vary parametrically according to other 
neighborhood characteristics (it acknowledges local instability/neighborhood characteristics and 
global dynamics.) Easterly found that there were more white people moving out of 
neighborhoods that had a higher initial share of white people than non-white people. However, 
CMR mentioned that they thought Easterly’s model’s parameters were too restrictive. 
 
Methodology 
David Card, Alexandre Mas, and Jesse Rothstein (CMR) came up with the first model that 
produces an identifiable tipping point threshold. Their methods and results for many U.S. 
metropolitans from 1970 to 2000 are in their paper, Tipping and the Dynamics of Segregation 
(2007). With regression discontinuity methods and Census tract data (neighborhood racial 
composition and change), they were able to test for discontinuities (tipping point). They 
controlled for neighborhood characteristics like poverty, unemployment, and housing attributes 
in their regression model. Their model is used as a basis for this project’s model/figures. This 
model is used as a basis for this project’s analyses. 
Figure 1 shows an example of their racial tipping point model with annotations. Each point in the 
figure represents a census tract. The points show the mean of the change in the tract-level non-
Hispanic white population between 1970 and 1980 as a percentage of the total tract population 
in 1970. The horizontal line represents the unconditional mean. The other line is a local-linear 
regression fit for the tract-level data. The vertical straight line at 5% represents the tipping 
threshold that CMR identified in Chicago (1970-1980). 
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Figure 1: CMR's Racial Tipping Point Model 
 
Where White People Go 
Racial segregation is still a relevant and important issue for planners to understand. A mammoth 
amount of research show that Black and Latino households bear severe economic and social 
consequences due to racial segregation. Long term exposure to neighborhood poverty 
negatively affects children’s development, mental health, education success, and adult earnings. 
Reardon, Fox and Townsend in Neighborhood Income Composition by Race and Income, 1990-
2009 (2004) found that there are racial disparities in neighborhood income population 
distribution. This means that middle-class Black or Latino households typically live in 
neighborhoods that are similar the median income of very poor white households. Lower income 
Black or latino households were much more likely than a lower-income White or Asian 
household to live in a neighborhood that was significantly poorer. 
Havekes, Bader, and Krysan (2016) in Realizing Racial and Ethnic Neighborhood Preferences? 
Exploring the Mismatches Between What People Want, Where They Search, and Where They Live 
found that in the Chicagoland area, white people search for housing in neighborhoods that have 
a larger percent of white people than they say they prefer. For Black and Latinos, they searched 
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for housing in neighborhoods that matched their stated preferences. However, all three groups 
end up in areas that have a larger percentage of their own group. They used a subsample from 
the 2004-2005 Chicago Area Study for their work. Other research from Krysan (2003) Who Say 
They’d Flee: Who Are They, and Why Would They Leave?  looked at the relationships among 
neighborhood desirability, class, and race. They did surveys and interviews with White, Black, 
and other minority people and found that negative stereotypes – not pro-white feelings – were 
the strongest predictor of white-flight attitudes. 
  
8 
 
EXPLORATORY DATA ANALYSIS 
 
Methods and Results – Scatterplot Graphs 
For the analysis, I incorporated a very basic part of CMR’s model from the paper (see Figure 1). 
For my figures, I did not do a discontinuous regression analysis nor did I control for 
neighborhood characteristics like poverty, unemployment, and housing attributes. As such, the 
figures generated for this project are not comparable to CMR’s model. While the scatterplot 
figures are just observations of the relationship between White (Non-Hispanic) population 
change and non-White population, they are still meaningful in light of MPC’s report, The Impact 
of Segregation, regarding the cost in lost income, lives, and education due to racial (and 
economic) segregation. The generated figures and maps show the counties/areas White 
households move away from or into relative to the share of non-White population.  
I plotted census tract level points according to the percent minority (Hispanic or non-white) (x-
axis) and percentage change in White (Non-Hispanic) population (y-axis) between two decades. 
Graphs on the county level were made for Suburban Cook, Urban Cook, Will, Kane, Lake, 
DuPage, Kendall, and McHenry counties using 1990, 2000, and 2010 decennial census data. 
Population demographic data was adjusted for 2010 county boundaries using a 
website/database called mySidewalk. 
An issue with the figures was that there are some census tracts that have a huge percentage of 
change in the white population. The outlying dots can be explained by the census tracts that 
have a small number of white people (like 5), and when a few dozen more white people move in, 
the “model” captures the ridiculously high percentage change. Any marginal changes to a small 
white population in a census tract can distort the figure and interpretation of the rest of the 
data.  
To remedy the problem, the figures are presented without census tracts that have over 200% 
change in white population between decades. Because the purpose of the plots is to distill an 
illustrative understanding, it is better to take out the few points with excessively high deltas and 
leave the data untransformed. While points above 200% white population change are taken out 
of the figures, the exclusions are summarized and described using python (Appendix: Section 2). 
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Figure 2 and 3 demonstrate the noticeable difference between excluding and not excluding high 
percentage changes. Figure 2 shows Kane County white population change (1990-2000) relative 
to non-white population share in 1990 without a percent limit while Figure 3 shows the same 
data with the cap. Figure 2 is strikingly more difficult to read or interpret. 
 
Figure 2: Plot Without 200% Cap 
 
Figure 3: Plot with 200% Cap 
Python was used to create the scatterplot figures – python packages such as pandas, matplotlib, 
and seaborn were used to clean the U.S. Census data and recursively plot the figures in the 
image of what was described above. Cook County had to be split between “suburban cook” and 
“urban cook”, or the City of Chicago, because there were too many census tracts in the graph. 
Figure 4 below is an example of the generated plots for the project’s study areas. Lines of best fit 
were created for census tract points (red line). The scatterplot figures also include a (blue) line 
indicating average change for white population between the ten years recorded. See Appendix: 
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Section 1 for Chicagoland’s counties’ generated figures, Appendix: Section 2 for City of Chicago’s 
neighborhood/areas’ generated figures, and Appendix: Section 3 for the python code to 
generate the figures. 
 
Figure 4: Lake County Example of Scatterplot Visual 
 
Methods and Results – Mapping 
ArcGIS was used to create maps –Figures 5 and 6 – conveying the information from the 
scatterplot graphs. The study areas’ borders are outlined and the areas are labeled. Each census 
tract within the areas of study are displayed and assigned a color based on a given value. 
Creating maps that simultaneously show two values (like the values of the scatterplot graphs) 
within each predefined area is a bit tricky. In the case of Figures 4 and 5, simplification of data 
for spatial visualizations was preferred over a map series or more detailed maps. The maps were 
created using two different choropleth maps – one map for White population change and one 
map for non-White population percentage, just like the y and x axes on the scatterplot figures. 
However, the White population change map only has two different values – population rise or 
population decline. The non-White population percentage map has three values: 0%-20%, 21%-
40%, and 41%-100%. 
The process of laying one map over another creates a new map with six different potential colors 
or “values.” These new maps enable a spatial visualization of the relationship between White 
households moving in or out of an area and non-White households presence in a given census 
tract/area. With a bit more time, it would have been interesting to run some basic spatial 
autocorrelation analyses to see if similar valued areas are near one another, or to what extent 
positive spatial autocorrelation occurs amongst the Chicagoland census tracts. 
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Figure 5: Spatialized Figures - Chicagoland, 1990-2000 
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Figure 6: Spatialized Figures - Chicagoland, 2000-2010 
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Analysis 
Looking at the 8 Chicagoland county/area scatterplots (Appendix: Part 1), almost all the areas 
during 2000-2010, with the exception of the City of Chicago and Suburban Cook County, saw 
more white households move into census tracts that had a share of non-White households than 
in the previous decade. While CMR’s discontinuous regression method was not conducted with 
the data, our area of studies consistently saw a more aggressive trend line in 1990-2000 than 
2000-2010. Again, because these graphs did not account for other factors like household 
income, average rent, home values, etc., we do not know how much race/ethnicity can be 
attributed to these observations. However, the generated plots and observations align with what 
CMR stated in their paper – that racial tipping points are generally becoming higher in the United 
States as racial tolerance is growing. White households are becoming less likely to move away 
with larger percentages of non-White households in the neighborhood/area. CMR also pointed 
out that the most aggressive racial tipping these days is happening in the suburbs of cities, and 
that observation applies to this study as it is the only area of the 8 study areas that has an 
increasing negative trendline from 1990-2000 to 2000-2010. Note that average White 
population change from 2000-2010 in Suburban Cook County is approximately -20%. The maps 
show the spatial distribution of this noted change in White household population. With more 
time, spatial analyst techniques could have been done to test for spatial autocorrelation and the 
effects of clustering from one decade to the next. However, an initial inspection of the maps tells 
us that White population decline in one area instigate nearby areas to also decline in White 
population, especially in Dupage County and Suburban Cook County. 
The scatterplot figure for Urban Cook County (or Chicago) was noticeably different from the 
other scatterplots produced. Not only does the city have more census tracts than any other area 
of study, the population share of non-White households is significantly large. For that reason, 
scatterplot figures for subregions of Chicago (identified by MPC) were generated; these figures 
can be found in Appendix: Section 2. These figures include every one of the census tracts even if 
the White population change in the decade was over 200% because there are only a handful of 
data points that are above 200% and the lower amount of points make it easier to interpret the 
figures. The city’s subregions’ data points are all over the place, and very unlike the other 
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scatterplot figures generated for the Chicagoland region areas. That is most likely due to urban 
neighborhoods’ different social and economic dynamics. Also, as expected, areas well-known for 
an increasing number of White (Non-Hispanic) households moving into majority non-White 
population areas (Great Milwaukee Avenue, West Side, Pilsen, Little Village) are represented 
with more or an increasing amount of dots closer to the right side of the figure, above 0%, 
between the two decades. Based on other knowledge, it is obvious these figures are not showing 
racial desegregation/integration, but displacement or gentrification. 
Most “White Rise” (or White population increase) in the maps between the two decades are 
within the City of Chicago, but the maps and scatterplots do not inform the user whether 
increase in White population is occurring because of racial desegregation/integration or 
gentrification. Such interpretations or assumptions are difficult to gain through data alone and 
an understanding of the target area’s recent history or local current events are necessary. 
However, it seems that the scatterplots and maps can point the reader towards regions or areas 
that appear out of the norm. For example, Will and Kane county have a cluster of census tracts 
that indicate White population rising in areas that are more than 20% non-White. Seeing such 
patterns might make it worthwhile to “go on the ground” to better understand whether these 
areas are special due to particular policy, government programs, etc. or whether they are 
different because of gentrification-like events.   
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CONCLUSIONS 
 
Policy and Implications 
There is a lot of significant research and projects in the U.S. working on the issue of segregation. 
Most of the following work presented and discussed in this section are from Chicago or The Joint 
for Housing Studies at Harvard University (JHSHU)1. This work seeks to answer: what would it 
take to advance racial and economic integration in neighborhood housing? 
Policy change to encourage racial integration via housing is especially challenging in Illinois and 
Chicago due to historic, political, and economic factors. While other states and localities have 
implemented progressive policy, Illinois’s previous attempts at regulation have failed (e.g. 
Illinois’s Affordable Housing Planning and Appeals Act had not enforcement mechanism). In Two 
Extremes of Residential Segregation: Chicago’s Separate Worlds and Policy Strategies for 
Integration (2017), Novara and Khare discuss policy recommendations that may assuage the 
extension of Chicago’s residential segregation and the political navigation necessary to achieve 
desired outcomes. The authors suggest that local, steady, incremental change might be a better 
path when trying to instate a change in policy that affects developers’ pocketbooks in the 
Chicagoland area (e.g. Chicago’s Affordable Requirements Ordinance).  
Besides policy change, studies and research confirm that things like social networks, media, and 
lived-experiences are factors of segregation. In Promoting Integrative Residential Choices: What 
Would It Take?  Maria Krysan and Kyle Crowder discuss “social structural sorting,” discussing a 
number of these non-traditionally-talked-about segregation contributors. They say that these 
things influence how people accept others, including people in their current and potential 
communities, and they argue that legislation addressing racial and economic segregation is not 
enough – there is an under appreciation of the major role that social conditioning has in systemic 
segregation. Upon reviewing what they know about perpetuation of segregation due to social 
sentiments from data and surveys from the last few decades, the authors ask what policies can 
                                                          
1 JHSHU had a national symposium (A Share Future: Fostering Communities of Inclusion in an Era of Inequality) in 
2017 and a series of papers on the most up-to-date racial segregation/integration research and policy intervention 
tactics were presented. 
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be implemented to promote socioeconomic integration. They describe three methods that can 
be applied to “alter the perceptions and realities governing housing searches as to promote 
integrative moves[:] (1) erase people’s racial blind spots, (2) interrupt the perception that racial 
composition is correlated with other desirable or undesirable neighborhood characteristics, and 
(3) interrupt the reality of such correlations where they in fact exist.” The following are example 
applications of these methods: 
(1) Give neighborhood tours to give people a reason to check out other neighborhoods people 
aren’t familiar with; change up the online housing and rental search engines to reach out to a 
wider range of prospective housing consumers 
(2) Bus tours for prospective buyers can show people that their perception or typecasts of entire 
regions or neighborhoods are incorrect (that is something majority minority communities can 
do), but it is also important that majority white communities need to dispel the notion that 
they are unwelcoming to people of color 
(3) Of course, a “kernel of truth” exists in the heuristics behind stereotypes and assumptions – 
however, what can we do to interrupt a perpetual cycle of racial and economic segregation? 
The authors say that communities have to be intentional about instating programs and 
initiatives that intentionally help change behavior and perspectives of different communities. 
Oak Park in the suburbs of Chicago is a leading example. They have housing programs that 
introduce people to communities’ social realities through data and explanations that break 
down and challenge people’s heuristics. 
Rolf Pendall, in his paper, Pathways to Inclusion: Contexts for Neighborhood Integration in 
Chicago, Houston, and Washington , goes into “political geography,” that is, the complex political 
situation unique to each locality. While he writes on racial/economic segregation across the U.S., 
Pendall breaks political geographies up by Midwest/Northeast and West/South. For the Midwest, 
Pendall discusses the issue of medium to large-sized cities having a disproportionate amount of 
less-expensive housing stock. When people and businesses “vote with their feet” (ie. Tiebout 
model) based on their preferences for an area’s services and facilities, they are also choosing 
who they want to share these public accommodations with. With pressure from the residents of 
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the community, local planners and politicians may be forced to keep people of different 
socioeconomic backgrounds segregated.  
Tools such as zoning to help municipalities limit lower-cost rental housing development or 
establishment of school attendance zones enforce segregation. 
Pendall mentions that while different researchers he reviewed have different strategies on 
racial/economic inclusivity, he says that “the underlying principal is quite consistent: focus 
energy for political change where the payoff is greatest.” For Chicago, Pendall refers to Novara 
and Khare’s paper that focuses on areas within Chicago since the area fragmentation of the 
Chicagoland region is so extensive and there is no effective state legislation that enforces 
racial/economic residential inclusion (ie. Tiebout voting in the Chicagoland region is too strong, 
making it easier for racial and economic segregation to occur). Pendall talks about how Novara 
and Khare’s point to limit affordable housing in already socio-economically depressed areas is 
good. But what can the city do to bring businesses and middle-class families into these 
neighborhoods that have been disinvested in for so long? Pendall concludes with a valuation of 
the regional Assessment of Fair Housing (AFH) that apparently requires MPOs to prepare Fair 
Housing and Equity Assessments before receiving Sustainable Communities Planning Grants, 
which is something CMAP in Chicago has already done. 
Besides the programmatic and policy recommendations for desegregation, this project featured 
Urban Cook County which displayed different trends in the scatterplot figures and maps. In the 
report’s analysis section, it was mentioned that some of these trends are likely due to occurring 
gentrification/displacement of non-White populations in the defined subregions of the city. The 
Voorhees Center of UIC published a toolkit, Gentrification and Neighborhood Change, Helpful 
Tools for Communities, intended to help residents, organizations, businesses, politicians, 
developers, and etc. better understand what communities can do to combat the displacement 
effects of gentrification. A wide range of “tools” are identified, ranging from community land 
trusts to housing levies. This informational guide is a supplement to The Socioeconomic Change 
of Chicago’s Community Areas (1970-2010). The different methods in the guide are also helpful 
for implementing more racially integrated housing in communities. 
 
Limitations and Further Steps 
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This project could be considered a preliminary step in a larger research process regarding the 
role of tipping points in racial segregation. As such, the analyses and discussions presented in 
this report can be described as “exploratory.” Regarding the limitations of the project, further 
steps into this research should include regression modeling to account for other neighborhood 
characteristics that may impact an area’s change in White population. Even if a regression model 
was not used, there are many more parameters in the scatterplot figures that can be configured 
to look at the data under a different light. For example, instead of measuring change in White 
population for the area, setting the y-axis to change in White population as a percent of the 
area’s entire population change might help account for White population change in the context 
of a more general trend in the Census tract. 
Another limitation to the scatterplot figures is that data points are on the census tract level and 
census tracts can be really large areas, depending on population density—each census tract has 
around 2,500 and 8,000 people. As such, it does not allow for us to examine small levels (like 
neighborhoods or blocks) of racial segregation. 
Regarding the maps created using the scatterplot data, different parameters for the choropleth 
values might significantly change the story told by the maps (though there is probably no one 
correct decision). For example, instead of setting the White Rise (WR) and White Decline (WD) at 
0%, the WR/WD mark could be set relative to the area’s average White population change, 
allowing the choropleth information to take into account White population change for that area. 
Another issue with the scatterplot figures is that they do not distinguish between different races 
or ethnicities and different races/ethnicities are clumped into a “non-White” category. This 
decision was due to the fact that CMR’s research also does not differentiate between non-White 
races/ethnicities. Breaking up the non-White category would have likely made the model much 
more complicated. However, there may be value in exploring tipping points by different 
race/ethnicity, especially in the City of Chicago since minority populations are larger. By doing so, 
there may be a story that speaks to range of penalties for different racial and/or ethnic group in 
the city. 
The scatterplot figures indicate opposite patterns for the City of Chicago – especially for well-
known gentrifying areas. However, the analysis presented here does not really discuss or delve 
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into what the figures and maps are saying. While the topic of displacement/gentrification is a 
digression for this report, the visualization of these areas’ demographic population data on these 
scatterplots and maps might be useful for another project. 
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Part 2 – Scatterplot Figures, Areas in the City of Chicago 
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Part 3 – Python Code to Generate Scatterplot Figures 
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<see Appendix: Section 1 for Chicagoland Region’s scatterplot figures> 
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<see Appendix: Section 2 for City of Chicago’s subregions’ scatterplot figures> 
 
